Three genes hrdB, hrdD and hrdT of Streptomyces griseus IMRU 3570, encoding sigma factor-like proteins, are differentially expressed under specific nutritional conditions.
Three genes (hrd) homologous to the rpoD gene of Escherichia coli, that encode sigma factor-like proteins, have been cloned from DNA of the candicidin-producing strain Streptomyces griseus IMRU 3570. They are located in different regions of the chromosome. Sequence analysis showed that the first one is analogous to the hrdB gene of S. coelicolor. The second showed high similarity to the hrdD gene of S. coelicolor and S. aureofaciens and is linked, as in S. coelicolor, to a N-acetyltransferase-encoding gene (nat) distantly related to the pat and bar genes that encode resistance to bialafos. The third showed no close homology with other known hrd genes from actinomycetes and has been named hrdT. Functional domains in the three S. griseus Hrd proteins are highly conserved in relation to those of the sigma 70 protein family. Northern analysis showed that hrdB is expressed as a 1.9-kb transcript during active growth in phosphate-rich medium, but it is less efficiently transcribed under sporulation conditions (phosphate-starved) or after a heat-shock treatment. Two other shorter transcripts of 1.2 and 0.7 kb were also detected with the same probe. The hrdD gene is transcribed as a single 1.1-kb transcript under sporulation conditions following nutritional shiftdown and, to a lower extent, during growth conditions in phosphate-rich medium. The hrdT gene is weakly transcribed (1.5-kb RNA) under all conditions tested. The hrd-encoded sigma factors probably recognize actinomycetes promoters (SEP type) with E. coli-like consensus sequences.